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= (54) Title: PROCESS FOR PRODUCING PNPase 
<J (54) f&B^C0€f*: PNPaseO)§ii&& 

9\ 

(57) Abstract: It is intended to provide a process for producing PNPase whereby PNPase can be highly efficiently and conveniently 
0\ produced while reducing contamination with endotoxins causing problems in synthesizing a nucleic acid polymer as a medicinal 
0© material. PNPase is produced by using Escherichia coli. etc. having a T7 RNA polymerase gene which has been transformed by an 

expression vector carrying a PNPase gene and a T7 promoter ligated together. Moreover, the step of purifying PNPase is simplified 
by using an expression vector having a tag gene or prolonging the culture time. 

o (57) mm: K»*-e«i«i=PNPasc*«jt'r* :t^t?, titz&m&mmt LxcDmmm^^o^^iztsi^xmm 

<M iSI»I>Kh^v>(DlA^fiat^5, POTaseCDSji;££g&f £C£T'fe£ 0 PNPase itfc^i:T7:? P^E- 

Oz-tzm&TZftm^tz-iz&v % T7RNA7K'j>^--tfite^^^-r^^siB^^^MiE^Ltct(D$ffliN 
^ idfcftiflCcfcy. PNPase *fc. PNPase(DfS§!£X?S£ <fe tj m&lZ? Ztz&blZ % * £S£ 
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PNPase (Dmmrn- 

5 teffiftm 

^«»fi^*«3fe1-5.*:«>K:^rfflj5i:»*"T?fc5 PNPase (# 
10 PNPase 1955 S.Ochoa «9 l§ ji, £ tlfc®ppStT*£> 19 , U^^^U 

15 ^r^o^c^-y ^V-^^fi)ct5©^tit*fc5 0 

PNPase *Aft^fi»a^fe^««IttJbT#5r ^3fiS-e#S*s % tii 

$4 9 1 2 4 9 6#) 0 tffXil T?ti^5te^0^m*«r'-t#$*5feJe> 
t-ii^^^^.SiJ^v'^^/^^'atP^^^-t- PNPase (^T, Tpnp it 

20 fc^-J <bt>V^5) SrJSa^ii^-. ^fC^mbfc^ft-e PNPase &jz*\z.Wftt 
^-frfcm, Sto^^ffV^ PNPase SrttWflf»ii-5^&?5S^$nT^>5o 

T7 RNA*°!J ^7— £ (Genbank gfe#-J^ M38308) it, ^^b^^^o# 
^tfHd T7 ^n^r^— TdS<7>it^^te^^{Eiiii-S (*H#fFl£4 9 12 
4 9 6 # • ^S#fFH 5 6 9 3 4 8 9f • T^H^fP^ 5 8 6 9 3 2 0 ■§■)„ 

25 

*mWte. «***b*ie>*bTV>-6*feJ: 9 t>l*Sfta*a-ClB«*3i PNPase 
tJfcS^V K h * f iB A &<5i£-T?t£. PNPase O^itfe^^i: ttff 
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i~ 6 C t h 3 o 

IJfcSc&WbfclkS:. pnp Jt^t T 7^o^B — ^ — irSrig 

^to^^^-ia^ T7 rna #y * 7~emB^-&mi-z>±mmm 

5 #s *3Bf3«r^fiftb;/i:. 

(1) <l>fc< tl)i?C©Ig^tt5 PNPase ©«5&«fe. 

A. Wiv'^K'fcST 7 ^p^-^-Srf f5/7^ ^ KKHSCgt 
10 ±<%)&5£(D PNPase it^^a^A/fc^-^ ^ — SriitSlS ; 

B. m%^<? *-3rfflt^T. T7 RNA xK y p< 7 — £ 5tfe^ Sr^Ti" S 

C. ^ 0E7gfftE&#f£ PNPase itfc^-£f§m £ itrS - <b iot> PNPase 
15 D. PNPase ^^^^ttfc^^^HJlDlb. PNPase ^ttffiftiSH" -5 IS. 

(2) 4>&< £ t^OIgnttS PNPase ©ltft 0 

£^l±!5fc<£> PNPase a^fcM^&A/f'Igm^ * — ^iitSIg ; 
20 B.' iffl^^ ^-£J1^T. T7 RNA # U ^ 7— ^it^ 

C*. mm^MU^mc PNPase it^^^m^ii-a r. iz J: oT. PNPase 
$rm^F*3^#^^-fr, ZblzmfctfMtl PNPase ^®#^_h?# 5 

25 D'. ±*«p{C^m bfc PNPase &m$L*ltm 1~3 Ig» 
:©f -h!2 (2) ®»t3iifcas#*bV\, 

pnpit^^^f»{-9JPS^tL-fs 09x.fi, *J»m m. 0157 
80 ^^©lif (00; Salmonella typhimurium) ^r^lf 5r t^ff 5 0 
^fgPJfC&^Tte, 4#fcl±JI§^ (#IC, K12tfc) E&3fctf> pnp Ifi^^jft b 
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V^0E^7*5 K^*~ £r/B^5©as#£LV« =Brf£#!l £ L T J* , pET 5£ 
7*7*^ K (/ s<^>'%tU)s pRSET-A, p-RSET-B,. pRSET-C (-O^-f h 

£t>v5) iz\,^t>«pz>? yztt-z-i-z ^ttfx*%z. ? ymfc^-zm-tzh 

T7 ^ S ? y*iHH^ Nus ^ ^itfe^-. GST ^ ^itfS^, DsbA ^ 

^ifriS^.DsbC ^ ^it^^.CBDcex * ^itfe^ CBDcenA * CBDclos 

^ Trx ^ ^itfK^\ HSV ^ fWifc^. 3 X FLAG ^ fWifcTZm 

vx(D*mnxi-zt<Dnmnt lt«. T7 rna ^M7-^ie 
^-%^-rz>h<Dx&>ti &w m^n^^K mm x. dna m^xmm ^ti§ 

<b(D/Wl£LV\ bTte, BL2l[DE3];«ffi, BL2l[DE3]pLysS tfc 

±m^. BLR[DE3]^^:Ii^, Rosetta[DE3]tfc*fl§«, B834[DE3]***:flI® 

n*°y-^- N t y if ©ttt^^^t 5 ^ t ^T'# 5 0 -a- 

i; ; vi), ( 2 -^v-^vv^K y (7 -xTif-r / s^&h *°y 
(2' -rs? K-r y **y (s/^^^-s* -^^-y ^^) v ( 
i-t'=/vi/f^i), *°y (v'^^m, !>y^/v^). *°y (v^a- 

*°y (7f=^s, y v/i-wt) *mtfz>z.tfr 
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t So 

5 m^-t, *mw<n%£-&& dna frbnmicj: <o pnp ins^-sr^ n—-^? 

tK y ^ 7— fefiS#^J£ (PCRSO KX'O, pnp jt^<D|fl£&^ K> 
{31 Ndel ^OKff^^^Ab, ^fc^ih^ K>T^(' EcoRI ti]^f^^#Ab. S 
10 <9 ^WNdel^^^^b.pnpS^^^-a AyfcEcoRI^Oif^^-eODNA 

rODNAiffK"^, NdeI*5J;t^EcoRI t'Wl, 5'^£J& y V^-fb 
15 IgB : 

20 #J;U£\ mt* As^V =^^9 b o#l/-V3 l/mt£¥(Dj5fe 

IiC C : 

25 ^tt, ^^^P^bTil^^^^^-ePJBbfc^ (#J;Ui\ 600nmt'© 
0.4-1.0), Jl^^^^^J^3iS*»bT pnp mte^&mJLZ^ 
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m?L&, 2XYT^ife, LBi#±&, M9CA J^ife^ <!: ffiS^^MlSilr^Kl^ tL 
15 AntifoamAF Emulsion (T^ 7 JTXfftiW) Sr3S^ftfsJn-t-£ <t T?# 

<5 o 

ISD, D' : 

25 

Sr^T^C^^x-tSo W*.tfs 0iRbfc±»S:, £ tifc* Lfc* 
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11. m&m&ik^&f&Jjfe 

^lift His^^tt-^bfcPNPase (His-PNPase)^^^^ * ^ K pET28 
15 a • E.coli • His-PNPaseO^^ J* 5 K"^ s> :/£r:^-f~ 0 

^2@tt, His^ ^'&tt# L ft V^PNPase(native-PNPase) fgH.T^^S: K p 
ET30a • E.coli • native PNPase60^°7 * 5: y ^'^r^i'o 

3 BH\ His^ ^Srft#UfcPNPase©iStiSr^-ro ^ttfiPNPaseCD^ti ( 

20 fc, ||V^;&7^teM#^#^ c P<£ > PNPaseEH4£:> 6 7 tei#*Jb?f "P <£> 
PNPasefgtt^r^-To 

|4itt, His^ tr&H-S- L-CV>^V>PNPase©^teSr^i- 0 ^tttePNPase 
25 *_bff tp^PNPase^tt^^-f-o 

i5iit *° y -r / i/^m<D&f&Rfo&^k l E&im-S:%7F-to 

(%) ^nmtiw-^m-S: (Mt) ^#^3^(1^) 
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Kfci&m (%) sr, ^mmt^mMM m&m mm*m$(mm)*^n 

5 

^ w & mm-f- z> it * oft & o^ni 

10 (1) pnp S^^lt^&A'fclg?!^^ — cottfg 

«t t> pnp Stte^fc* n — = V^U PCR&iCj;i9, pnp iH5^<£>M*& = 
d Ndel «^|AL, £;fc^lt^ KVT»Gl£ EcoRI ^li^^iAt, 3£ 
fe «t <9 r O Ndel §1 fff A h , pnp £ *a A, EcoRI #J 0f * "C <£> DNA 

15 m.)i*m£o 

i©DNAM?r, Ndel 15 EcoRI T'SlSiL, 5'5fciH<8:Jtt y Zsmfc 

Vti&m^? * $ KpET28a(His ^^it^^^tfo / ^^f^ttM) 

lO^^-i^^-ii, $J 2400 £ *f <£> DNA gf ft & W A $ tl fz 
20 pET28aDNA ^©^7^^ K£r pET28a • E.coli • His-PNPase 

t^^bfc (BllfJo ?-&5£<D — Mft*'aibT^ pnp 3tfc^'©£ 
DNA IH^iJ %mm L fc IS*. -< ? * - A 5fcgR#& J '< ? ^tktf&m b T V IB 
— §fcU pnp it^^^ft^^jte^T"-^^— ^ Genbank ^®## 
NC000913 KtZm£tbX^Z>±mn K12|fcCQ pnp ifrfS^fB^gl^tf) DNA IB 

25 gcLfco 

* fc , pET28a • E.coli • His-PNPase DNA &r Ndel *5 «£ TJ EcoRI TiiO Iff b % 
. T# *y/MS&&Sj&*TV^ £j 2400l£S*j-<D Ndel-EcoRI DNA $fJi-£ 
ttfcBUfCo Wcro DNA|frJt£r, Ndel *s J; EcoRI T'^J iff U 
&J&y ^{kbfcfgm^*-? 9 ^*^ KpET30a (^^iim^SftV\ 
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CKDSSS'** tts ft 2400 DNA »f^-36S#A*Jxfc pET30a 

DNA "Cfll^^tb, :©/7^ 5 KSr pET30a • E.coli • native-PNPase b-fo 
5 «Lfc(B2#l). 

(2) j&wm&fcnmm 

±M^"7^ 5 K pET28a • E.coli • His-PNPase L pET30a • E.coli • 
native-PNPase SrJB^T, ^11 BL2l[DE3]#c (//^^*±M) Sr^fe^J: 

10 (3) ^f«^OM£ti 

pET28a • E.coli • His-PNPase &-£tt±mW BL2l[DE3]#©^JCfe&#/«e 
b pET30a • E.coli • native-PNPase ^"a tf^JJi® BL2l[DE3]tt^?^Kfe 
is^^WkM Lfc^ft terrific broth it SB (24 g/L ^-&^^r^ 

(^->&7-r^^^ ; f±M).i2 g/L h y hy(t*7^f^^ai),o.4%[v/v] 

is -fcn— ifj-x? 37°c, m i6 R$m&iKts&tt* cmr-2ool mmmmm. 

(^-y ^^/^mtti, Ls-io) tc 

LB (LB BROTH BASE, 4 > tf h n fl/QM, cat No. 12780-052) Sr 
Mtt^tft (**eB*&^F^"e<^ 600 nm TC^gttil) 0.2), 
20 37 °C. 1 wm, 500 rpm -Cii^i^^r^Tofci,, 600 nm -0<Z5$Bg£# 0.5~0.7 
dBLfcRf,' IPTG (O-^^-Y^^^ttM) ^0.4mM^j:5i5iiflb 

5£?M]Lfc 0 tt7f*/-/v LG-109 (Aa^kXUIttja) Sr. 

25 7 LmtzVm 0.2 mL bfc 0 

(4) IhHR. ttffi. *»m 

®*i*x iptg jfeipm j: sn^ii 3 mm'&nmmm 112 l (7 l x 16 m 

frbM®fcm{*£ b > His ^ j/*#-§-*tLfc^K»*©*»J4S:fTo*:. 
0#&*&tl?£4<Z>f5 1/60 ik^ttfcBfflMW^ A (20 mM Tris-HCl pH8.0 N 
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0.5 M M.fc1~ * y ^ * 10% ^ y * c te!R» U 50 mg/L & J: 5 

iS^/f-A^Spt, ^i&-e 30#igMLfc^ -80 XlT'&fahtZo 37 °C 
-C5$3g0^Sr^^ffikfi? L-fcSL h 7 V ^*±i^^«»Nl XL2020 
*s«fctfcat No.200 Ot#*-y^f^t, ft^ttJ^J^T^ 5 £-ffljiS : g : &&# 
5 L/Co 0 20,000 Xg N 4 °C, 60#Ra&*frU _bfllSr«BlU, 1.6 L 
cD®#:fi'ttai^^fSMb/Co0^atttH^^ Ni + ^?P^^ n^r (0 2.6 

X20, His Bind Flactogel M, y/<^^tt*i) ffis ^ jTlfiftJ* £ ttfd 

5mL/min t7^7^ Lfc'SL 1M£ 1 L <D$faliiFftfflcWfW A *C*ft#L, 

10 1 lcd 0.5 m.-y ^ ji'^^^mmmmm a x* m s ? y ztitim 

PS^itilMtrfflV^c^-f T"7 >( A* V is—fa y 

^fTofd 0 ss»**^tf 1 l R^»a*-M;.y^ 

(PREP/SCALE-TFF, ^1^1 : 10,000, * y aKT^M) ^rffiV^T^ 600 
15 mL * "CWkW U ^}C^*Sr— ^tC&O i 9 (50 mM Tris-HCl pH7.0. 

0.15 M &<fb:h h y £ A, 5 % ^y-feP— /v) £r»P kRS^itii&fTo 

^iSbfCo IfelC ^ ^ x y K h ^ ;/ * 7 A (Kurimover II, <f> 

2.6X10 cm, . SifflXlfctUK) l-^JtfCo 1.7 mL/min "CStt-fb bfc 

20 Kurimover II *7 il U iliiM^^^iDfCo ^ic, pH ©fl, 

b V !>A^it5 S#JT% PS«i§^~ h y 7^?rffi^fc^77^^ b 

u--> 3 >^^?ofc 0 mmm<Dm&&— ytfc^o «t 5 (20 mM 

Tris-HCl pH8.0, 5% ^y--fcn — /V) £»IL&^£>, IKA-StiS £r??o fc„ 
25 Lfcfc, -20 •C-caC3»«#Ufc. *M^#Xg^tW£SflfcU. £t*#*© 
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St 1 





PNPase - 


















PNPase 




(U/mL) 


(fliL) 


(U) 


(%) 


(EU/ml) 


(EU/U) 




553 


1,600 


885.520 


100 


ND 


ND 




520 


1.000 


520.378 


59 


ND 


ND 


1 ®m? 4774hl\r-*rj 


365 


1,000 


364. 825 


41 


626. 345 


1,717 


Kurimover 1 1 tykMih^. 


239 


950 


227. 124 


26 


868 


3. 6 


2® @f' <77<*H/-V3> 


248 


800 


198. 714 


22 


2. 299 


9. 3 



ND : aStf 



u _ 3 i/^z&mfc-a&tlX^fr^^ K h^v-^f*. Kurimoverll 
5 *&3fc:«fc 5 JSfcA^Bfc*!^ {21 f4 PNPase l^y M!£*:?K 9.3 

(D&ic, IPTG»*DH:J:S»a«i*7«FlHl«©#*tt56L (7 L x 8 0) 

t£#i£*tf>^ 1/30 m<D^HimmWM B (20 mM Tris-HCl pH8.0, 0.5 M M. 
10 it-T h !) 5 % ^ y -fe n —/V) IwKffB 50 mg/L fioi^Pfir/ 

fle£lfti&{£l»#bfc^ h7yyimttiJ6W XL2020 

cat no^oo^j&bm*— v&jb^-c. mKftzuzxmzftmm^femwvtco 

2O,0OOXg, 4°C. 60 ^Mat*? U _tM££S&b. 

-esfe^u. ftmtc iLoo.5M-f5 ^y—^^^mmmmw b -c m s ^ 

y^iv^l?) 600 mL u ^Cii^-Sl^i 5 

(50 mM Tris-HCl pH7.0. 0.15 M Wfcf- V V £i»> 5 mM Jfrffc-r^* 
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~<DM0m : & Kurimover II t) 7 J*\Z.frtftz. Q mfefc b/c Kurimover II # 7 
AKl^^ 1.7 mL/min tMll^ iiiilli^^S^fe 0 ^ic, pH ©II, 

j jv h y^fTofcoiii^i^^oi 5 f£lMf?£(20 mM 

Tris-HCl pH8.(K 5mM Mv^-y^A, 5% ir p— /V) Sr^JPL* 



* 2 





















PNPase 




mm 


PNPase 






§1 


»Stt 




(EU/mL) 


(EU/U) 




(U/raL) 


(mL) 


(U) 


. (%) 








615 


1,500 


921.808 


100 


ND 


ND 


Ni+77<-f^7A;§ai;& 


301 


1. 100 


330. 740 


36 


ND 


ND 




288 


1.100 


253,377 


34 


156,387 


543 


Kurimover II^AjgfcHiS 


230 


1. 100 


227,124 


27 


8, 180 


35.5 




213 


800 


170,771 


19 


207 


1 ! 



nd : jfj^-a-r 



15 j5=>-=-v b<Dmmmm*mz>^ -tu^ mm'&3m$m^ 112L 

4 T ~7 4. ^ V Is —is a >- # d # :■: id "a * T V^c ^ ^ K h^rv'^li, 
Kurimoverll # 7 A«k3g^ «k «? fS £ A, $ fkfemVt>\zn%t&W& 1 

20 ^-5/ h iafc <9 , l.OEUOxy Kh^^y^f Z.(DWl 

m*s mm&smmmm 112 LWfr^fettttufcscE^^^ixs^^K 

b^ci/lsm. (9.3 EU/U-PNPase) £T[h!oTV^c 0 
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H_h?t£, 150 mL/min «D3iS"C\ 20 mM Tris-HCl pHS.O T'^^k b/c 
|^^^-V3e^^77A (QAE-TOYOPERL 550C. ^.140X70 mm) l^ttfco 
5 ^7i^^5LO20 mM Tris-HCl pH8.0. 0.1M 4£ffc-J- h y !7 A 

bfc-m. * 'i-i'&ikmwaizy&t Ltimmmmz 5 l <d 20 mM Tri S -Hci 

P H8.0, 0.5M h y ^ASr^tP««tt'C?SaiU&»*«S:»*:o &B£3ft 

Ni + §tfnt£^ h^^l^H", His ^^ft#$tLfcSK**Sr»3R 
Lfc. &#*»Sr»tiiffiaSlfttB-e5p|lf{l5Ufc*9At3: 5 mL/min KTzf 7 
10 Lfcf^ ttJgSr 1 L '<^ttttj^^»^ B. £> £t>* 1 L cd 50 mM 5 ^V—tV 

^^t^mm^mmm b -e35t#u s^i- 0.5 loo.sm^? /vsr-g-.tf 

intilBt' His *^as##£*Lfc^&SNIi<S:;&7 A^fe^ffl Lfc e ifc 
P Htf>^3E. Sftt h y ^ J; t>'-f $ ^ / -/Hr lii t o a ^ T\ 

15 P£«i§# — MJyi? (PREP/SCALETFF. : 30,000, 

5: y *°T*±M) Sr^T&J 500 mL £-C»lfgL. m^mA*— JtKl^o J: 5 
i^mffiWt (50 mM Tris-HCl pH7.0. 0.15 M i&ft^ M)-)A) £r isAP b & 

bfCo *fct- - <Z> Kurimover II t> 7 -Mc^tffCo 

20 fStt-fb bfc Kurimover II # 7 A 3r 1.7 mL/min "C^S U iliiilj^ 

(PREP/SCALE-TFF. ^M^* : 30,000, 5 y tfTttfil) £fflWc^-fT 
7^/uH/-i/ 3 y^ot. ^t©«f ^-tl^o J: p tl» (20 
mM Tris-HCl pHS.O, 5 mM ifrffc-v ^ v'lJA, 5 % ^ y -fe a — /W) £»P 
25 Lft^b, K*Mii&&?T ofc 0 7 L K3ti-3*T?IE#»aB£r&£ti\ £ 

R#***oa««3lflfifeSrSlEJEL*:ft, -20 < C"e^^# Lfc„ iftM^X 
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3 





PNPase 


X>h*hfy> 












&m 




PNPase 




(U/bL) 


CmL) 


(U) 


(%) 


(EU/mL) 


(EU/U) 




23. 9 


28, 000 


669, 698 


100 


ND 


ND 




70.4 


5,000 


352.029 


53 


ND 


ND 




158 


500 


79,057 


12 


7.811.004 


49.437 


1 @Bf*<77*JI4l/-ya> 


135 


500 


67. 500 


10 


ND 


ND 
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500 
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500 
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5?iL= y ho^i^Sf £#3 ~ fc. ##*l±s SDS-PAGE/^v'— 



5 b Asb'm&tefr^fco ^fc, l0l©^77^/Hi/->H.yfl^i(: 
'a'^tlT V^tc:^- ^ K b ^v'Vfciu Kurimoverll # 7 A^mt- <fc 9 15 £: Ay 

^-^•^tLSO^-xrfeofCo r©fftt, fi&S3l$ratt* 112 Lf^&tt 
Mls±mWimm^-£tiZ>^^ K h^v-^* 0.3 EU/U-PNPase) ^TIhIo 

mm.mm& uptg asan^K 0. 1. 2. 3; 5, 7, 9. 24B#refc:*Wtf>£&& 

^(Dm^ks m 3*3i;tfli}4^-r3i«9 , His * ^^ft-^$^7tSf^^*5 £ 
i/j^^j;^ 24B#R^{-fi^ / >bTVN7t 0 24B#WT?r±* mW&7 

20 ftT^fe: (HI3 N |4#I)„ 

500mL <£>ii>fr1ffC 400 mL 0> 5,000X g> ^S.> 5 #<Pit 
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,b#m (Bil*iai SCR-20BA) JCt QififlcSrlHlJRUfco ±S*-tt**± 
it £ LtS#Lt 30 mL <£> 50 mg/L IP 6 y ^ ^^tsB^W. 

(20 mM Tris-HCl pH8.0, 0.15 M mt~T Y V V A, 10%[v/v]^ y ir p — /K 

1 mM Tris-carboxyethylphosphine HC1) iZ^M L, Si&"C 15 #f8Jj6fcB Ufc 
5 -80°C<£#Lfc o 2 HI* 9 igU T^lf £fl?Pic?&# L-fc 

7 ^ h 7 y >'te$J@^i£*fflJte«fc?$ ! tt& XL2020 & «£ U 5 cat No.200 (DffiM* 
-^Sr/B^T, **ffl2jH:T#?J SO^MffitffettifcLfco 10,000 

10 1.5mL^fa-^ (i J /^yhVV7tti) |C20/iLW^i^t 80 /zL 
O^f^^^^J^^ (125 mM Tris-HCl pH9.0, 0.25 mg/mL *FfoMT J^-f 5 
V, 0.5 mM EDTA ZL~^~ F !) 6 mM If^^S/^A, 25 mM 7tV 

v >-mE.-r h y vj*m.) ^ip^TH^^^^u. 37 15 #rb*& 

?B.bfCo0.9mLO7K^bfc 4% iMHf$?7 h JJ ^ A7K^^^*D^-r^^^rlh 
15 fcfc^. 7K±-C10WiLt. 4 °C, 15,000 rpm. 5 ftm ( h 5 — *tX*t 
£L MR-150) ©aM>fc:J:!K -bff^^mtfco ^±if ^Mtfc 

_h?if £ 50// L CO Tassky-Shorr (0.5 M flfclfc, 10 g/L * ]) "f^f^WiT is 

^-rj/^ s 50 g/L «EIftS&— ^QX-T 30f^ram#b7c^. Sfit' 5^-W 
20 ^Bbfc 0 660 nm ©KJtftSrWieU (Model 550, Bio-Rad *±Mh ^1^^^ 
<7>gi4£Jltti bfc 0 rrfSitS lUtll, 37 °C, pH9.0, 15#IH<Z>EJ& 
\z£<9 1 At mole <E»M& V ^RSriSBI* * 5#**-C*> 5„ 

112 "Lt^mmW^hmn^t^^M^^^x, (rna* 

^^Sj^ < spj^^Sv^" y T-# S^SrSt^Lfco 

V & CO £ j£ I* , m ^ * 350 mL . K B. & (100 mM 

2 - [4- (2 - hy droxyethy 1) - 1 -piperazinyl] ethane sulfonic acid (HEPE S) - NaOH 
pH7.5, 0.4 mM EDTA h V V 50 mM tft-ffc-^ ^ v' £ A x 0.1 g/L 
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J V K V V J^tM-i^-r-y-^mtm) , n.43 U/mLHis-PNPaseh 

37 'CT^ofCo &H#lftfcfW£^#U «P&3E&&#T (7 M 

ST) T?©^/H*ig HPLC "C#*rL, tS^«fe**tHli Lfc 0 

*Sftfi, pUC119 (^ffijgttJS) tf>fiiJI8gM!l EcoRL Narl *5«fctf Nspl (New 
5 England Bio Lab *±M) ^ =fc 5 Sr*t* <t Lt^t L fc 0 

-to^m^ll 5 H5*>6)Wf)^4J:5K:; 37 °C. 11 R#Hj©^jc&tc: 

i <9 , ^ifcHX^MS 50 2200 ifcaeoatf D / > gfe # & £> ft 

10 l^^tCLTTjf y fX^^y^(^^^cS:^o^i 0 350 mL, K 

(100 mM glycine-NaOH pH9.0. 0.4 mM EDTA ~i~ h V V A s 25 mM M 

11.43 U/mL His-PNPase), 37 "CT-frofCo ^B#^tCf^^?r^ ^rCO — 
£|i£^tti^#TT^^VH§ii HPLC T'^L, W**fcRJfc!R*«:tl-* L, - 

15 yt 0 

^rOi^m^rlll 6 (c^-fo H6d^?>Mej*»ja;J: 5»C 37 °C, 7 l^#PeO<z>KJ&fc: 
cfc t) . kj&hx«j 65 %-c*p*&**asi6 2200 ti©* 1 y v^vvt^tfS^bft 

Jt^Jiff ^ic&ffi^ftS J; 5 J: 3**©^:' K h ^r^^ 

© « A Sr C - i * s T* # 5 ft £\ ^ b T* h S & 2>>o1gj{g f £ ^ 

25 SrffUff 5. 
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1 . <Pt£< t hW^n^^-t^ PNPase O^5tfe 0 
5 m£L'%)&&(D PNPase iifc^*fi^&A,f«^^ - 5 X|i ; 

(b) Si^n^^-^iB^-c, T7 rna 7— ^Jt^Sr^ri-s 

(C) ^mmnfe&fc^ PNPase £3§3I £ - £ iot, 

PNPase ; 
10 (D) PNPase £;ftfc®#:£rlHlJ& U PNPase ?:tttiJ»St5XS 

o 

2. _blBC) D) ©iSiS, #*Tf£C) D') ©Iitfe5, lt*^S 1 12*6 

(C) ^^KtemfrJ- PNPase itfc^ &3S^ £ 5 CI ^ £ o T , 
15 PNPase ?:@^rtl:fi^t, £ PNPase ^e^_bt!f I- 

(DO _h?f * K#fcB bfc PNPase ^0tltft5Iio 

3. S^T 0 ^^^ M5t$^xS PNPase i^T*#5 

20 4 . ^ ^it^^-^s His * ^itfc-^ T7 * ^itfc^ S * ^itfc^. Nus * 
^M^. GST DsbA ^ , DsbC ? ^itfc^, CBDcex 

* ^iHS^. CBDcenA * ^tfc^. CBDcios * ^itfc^-, Trx * ^itfc^ HSV 
^iHS^ Xte3 XFLAG ^^5t^^T*fe^tt^3|B«5^M5tfeo 
5. -kBWX'h&m^l ~4<DV^;ft^;if2igc^M3t&o 

25 6. ^lf^\ K12 t^il, Xtt 0157 51**31 5 fe*£<D§!A 

7 . T7 RNA 7-t'I^fto^)li^\ BL2l[DE3]^^:M®s 

BL2l[DE3]pLysS tfzjzBM. BLR[DE3M±BM . Rosetta[DE3]£fc;*:J3§0, 
Xte B834[DE3]^fli0T'fe^if ^ 1 ~ 6 ffigjOS^fto 
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8. |^q|l~7©VNi"*t^t|B«fc©»3ft«fe»Cj: VmmtSftti PNPase 

9 . # y <i s is^wt, v v/^vv^l #?.y *.y s>/nt. 
*^rf-/^ aKy^r=/Hfc, *i (s-^p-^^^hkk *°y (2 
-f-^r-yf-^^Wt) „ Tjfy (7-f7f^y->y|) % tK y (2' -t^k^ 

a^K *i (Wsvn*, ?y^^h #y (-y^-y^m. 4-^-^-^y 
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